To evaluate the need for a preoperative tumor biopsy of liver lesions suspicious for hepatocellular carcinoma (HCC).
Objective
To evaluate the need for a preoperative tumor biopsy of liver lesions suspicious for hepatocellular carcinoma (HCC).
Summary Background Data
With advances in liver imaging, the results of recent studies have suggested a very high accuracy of preoperative evaluation of liver masses suspicious of HCC, making preoperative tumor biopsy unnecessary.
Methods
A retrospective analysis was conducted of all liver resections for HCC at the Toronto General and Mt. Sinai Hospitals, Toronto, between October 1994 and December 1998.
Results
Sixty patients underwent 65 liver resections without a preoperative liver biopsy. The median age was 61 years. Sixty percent of the patients had cirrhosis and 38.5% had noncirrhotic chronic hepatitis. HCC was confirmed histologically in the surgical specimen in 63 of the 65 cases (96.9%). Both patients without HCC had a significant risk factor for HCC (chronic hepatitis C and alcohol in one and chronic hepatitis B and previous resection for HCC in the other). The lesions were 2 cm and 2.7 cm in diameter, and the alpha-fetoprotein level was low (Ͻ5 and 22 ng/mL, respectively). In such patients, with tumor 3 cm or smaller and an alpha-fetoprotein level less than 100 ng/mL (10 patients), the false-positive rate for the preoperative diagnosis was 2/10 (20%).
Conclusions
Preoperative diagnosis of HCC was highly accurate in lesions larger than 3 cm. Tumor biopsy is unnecessary in these patients. However, in a subgroup of patients with lesions less than 3 cm, particularly those with alpha-fetoprotein levels less than 100 ng/mL, there is a higher false-positive diagnostic rate, and tumor biopsy should be considered.
Hepatic resection of hepatocellular carcinoma (HCC) is a major operation in high-risk patients (mostly cirrhotic or with chronic hepatitis), with a postoperative death rate of 5% in most recent large series. [1] [2] [3] The advances in magnetic resonance imaging and spiral computed tomography (CT) scanning have significantly improved the radiologic diagnostic accuracy of HCC. 4, 5 A preoperative liver tumor biopsy has become unnecessary in many cases. Recently, a prospective study from Japan reported a very high accuracy of preoperative evaluation of liver mass without the use of a liver biopsy. 6 Further, the results of four recent reports indicate that core needle biopsy of HCC may carry a 2% to 5% risk of seeding tumor cells along the needle track. [7] [8] [9] [10] The hepatobiliary service at the Toronto General and Mount Sinai hospitals has for several years had a policy of not performing biopsy of liver lesions suspicious for HCC before surgery. In this report we evaluate the diagnostic accuracy of this policy.
PATIENTS AND METHODS
We undertook a retrospective analysis of 82 patients who underwent 87 liver resections for HCC in the Toronto General and Mt. Sinai hospitals, Toronto, between October 1994 and December 1998. Data were collected from a prospectively developed database of a weekly multidisciplinary tumor board and a search of hospital medical records (ICD-9 code 155.0, liver neoplasm, primary). Files were reviewed to determine whether a biopsy had been performed before surgery. The histologic and surgical reports were reviewed to confirm HCC. Clinically relevant parameters were also extracted. We limited the study to a single question: whether the preoperative clinical/radiologic diagnosis of the dominant lesion in each patient was correct compared with the pathology report.
Twenty-two patients were excluded. Eighteen patients had a tumor biopsy before surgery. Two patients presented with ruptured HCC and underwent emergency surgery. There was insufficient data for two patients. All the patients who were excluded had HCC in the surgical specimen. Among the 18 patients who were excluded because of a presurgical biopsy, 9 had been referred with a tumor biopsy and 9 had had a biopsy done as part of the diagnostic workup. The reason for biopsy in the latest nine was related to practice variability among investigating physicians.
Only patients with positive test results were included (preoperative clinical/radiologic diagnosis of HCC). Thus, only the positive predictive value and the false-positive rate of the preoperative diagnosis were calculated.
RESULTS
Sixty patients underwent 65 hepatic resections between October 1994 and December 1998 without having a preoperative liver biopsy. Their demographics and baseline characteristics are described in Table 1 . Mean age was 58 years. Only 39 of the 65 (60.0%) had cirrhosis, and all but two of the cirrhotic patients were Child-Pugh class A. Twenty-six patients (35%) had alpha-fetoprotein (AFP) levels of more than 200 ng/mL. Five patients had no known risk factor for HCC; one had a presumed colon cancer metastasis but was found to have HCC. Most of the tumors were unifocal (52/65 [80%]), and most were less then 5 cm in diameter (37/65 [56.9%]). In three patients diffuse disease was diagnosed during surgery (Table 2) .
Pathology examination confirmed HCC in 63 resected specimens (96.9%) and was negative for HCC in 2 patients only. Thus, the false-positive rate for the clinical/radiologic evaluation was 2 of 65 (3.1%).
Both patients with false-positive diagnoses had risk factors for HCC. One had a history of chronic hepatitis C and excess alcohol consumption. Ultrasound and triphasic CT scan showed a 2.7-cm enhancing lesion consistent with HCC. The AFP was normal (Ͻ5 ng/mL). Intraoperative ultrasound also suggested HCC. The surgical specimen showed a simple hemangioma. The second patient had chronic hepatitis B and had a previous resection for HCC. Two years after the initial resection, a new 2.0-cm arterialized lesion was seen on a triphasic CT scan. The AFP was 22 ng/mL. The lesion was not visible by ultrasound or by Lipiodol angiography. Intraoperative ultrasound showed a plaque area with inhomogeneity but could not identify a mass. The surgical specimen showed only chronic hepatitis with fibrosis and incomplete cirrhosis but no HCC. The two false-positive cases diagnosed in our study were in patients with small lesions (Յ3 cm) and low AFP levels (Ͻ5 and 22 ng/mL). There were 18 patients with HCC lesions measuring 3 cm or less. The AFP was less than 100 ng/mL in 10 of these patients (Table 3) . Thus, in patients with tumor 3 cm or smaller and AFP levels between 0 and 100 ng/mL, the false-positive rate of the preoperative diagnosis was 2 of 10 (20%). Forty-seven patients (72%) had tumors larger than 3 Resection of Hepatocellular Carcinoma cm, although 26 of them (55.3%) had AFP levels less than 100 ng/mL; all of them were correctly diagnosed.
DISCUSSION
The evaluation of a liver mass has changed since the introduction of magnetic resonance imaging and helical CT, both of which enhance the diagnostic accuracy for these lesions. 4, 5 Our study shows that 63 of the 65 preoperative diagnoses of HCC were correct (96.9%), and a preoperative liver biopsy was unnecessary in these cases. Similar clinical/radiologic accuracy of diagnosis of HCC has been described recently in Japan. 6 In that study, a sensitivity of 100% and specificity of 98.9% was achieved. We could not calculate the sensitivity and specificity because we captured only patients with positive test results. However, our study shows that the clinical/radiologic diagnosis had a positive predictive value of 96.9% (63/65) and a false-positive rate of 3.1%. A similar false-positive rate of the radiologic diagnosis before HCC resection (4%) was recently described in a prospective study from Korea. 11 The results of these studies (summarized in Table 4 ) support a policy of not performing a biopsy before resection of a liver mass suspicious for HCC.
These results are not applicable for small tumors (Ͻ2-3 cm). The two false-positives diagnosed in our study were in patients with small lesions (2.7 and 2.0 cm) and low AFP levels. There were 10 such patients in the study. Their false-positive diagnosis rate was 2 of 10 (20.0%). The high false-positive rate in small HCCs (Ͻ3 cm) is related to the limitation of the radiologic findings in small lesions within a cirrhotic liver. A recent study that examined 32 small (Ͻ2 cm) hepatic nodules detected by ultrasound showed that more than half were not HCC, and that current imaging techniques, including CT and magnetic resonance imaging, are insensitive in characterizing these hepatic nodules. 12 Another study of small, well-differentiated HCCs detected by ultrasound and not seen in CT arterial portography indicated once more that in this type of tumor, it is very difficult to differentiate between malignant and benign nodules. 13 In advanced cirrhosis, as has been shown in pretransplant patients, the positive predictive value of the radiologic diagnosis decreases to less than 70%, with a false-positive rate of more than 30%. 14, 15 Further, the diagnostic yield of spiral CT was recently examined in 354 pretransplant cirrhotic patients and compared with the pathology reports in the explanted livers. 16 Sixty-one hypervascular lesions were detected in the pretransplant livers. Two thirds of the lesions were regenerative nodules (43/61). The authors concluded, "in small tumors (Ͻ3 cm) it was impossible to differentiate between regenerative nodules and HCC using the current spiral CT scanning."
The false-positive clinical/radiologic diagnosis of HCC in our study was 3.1%. This is equal to or lower than the combined rate of seeding and bleeding from tumor biopsy. Four reports [7] [8] [9] [10] have recently shown that core-needle biopsy (18 -19 gauge) may carry a 2% to 5% risk of tumor seeding and a 1% risk of bleeding. 7 The high tumor-seeding rate has not been previously observed in large retrospective series of fine-needle biopsies of the liver. 17, 18 Fine-needle biopsies that use a 20-to 21-gauge needle may have lower rates of tumor seeding than the 18-gauge core-needle biopsy. It is possible that examination of tumor tissue may in future be useful for histopathology staging or DNA studies of the tumor. If so, the issue of tumor biopsy will have to be reviewed.
In summary, the preoperative clinical/radiologic diagnosis of HCC is highly accurate in lesions larger than 3 cm. Preoperative liver biopsy is not necessary in these patients. However, in small lesions (Յ3 cm), particularly in patients with an AFP level less than 100 ng/mL, the false-positive rate was high (20%). In such patients, close observation or a tumor biopsy should be considered before liver resection. 
